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This invention relates te improvements in a 
method of and apparatus for continuously weigh- 
ing aggregate, and more particularly, te an 
proved method of and apparatus for measuring 
and recording the weight of th. aggregate as it 
is conveyed frein che point te another. 
It is an object of this invention te provide 
pratus for continuously weighing and discharg 
ing material and recording the rate ai vhich the 
material is discharged. 
Another object of this invention is te provide 
an improved method of and means ïor weighing 
aggregate as if is being conv.eyed upwardly te an 
elevated work position. 
A ïurther object of this invention is te provide 
apparatus ïor continuously weighing material by 
measuring and recording the torque developed 
whfle the material is moved frein che elevation 
te another. 
A still further object of this invention is te 
provide apparatus for continuously weighing ma- 
terial by measuring the power used during the 
raising, of material frein Che elevation te another. 
A ïurther object of this invention is te provide 
apparatus through which the discharge flow rate 
may be maintained substantially constant. 
According te the general features of this in- 
vention there is provided a wheel type rotary 
bucket conveyor driven through a chain and 
sprocket drive by a motor. The motor is mounted 
on a platform that is arranged te pivot in re- 
sponse te the pull exerted on the chain by the 
motor in rotating the loaded conveyor. This piv- 
oting of the platform is carried out against the 
resistance of a scale mechanism which measures 
the pull ai the curer end of the platform and, 
therefor, indfl'ectly measures the pull on the 
chain and the torque of the motor. 
Another feature is a modified form of this in- 
vention in which a rotary type conveyor is mount- 
ed for rotation by a constant speed motor se- 
cured te the shaft of the conveyor, the power out- 
put of the motor being measured by a wattmeter 
and record.ed as pounds of material discharged 
per minute ai the rated speed. 
A further feature of this invention resides in 
the provision of a rotary type conveyor mounted 
for rotation by a hydraulic motor secured te the 
shaft of the conveyor, the discharge rate of the 
material being determined by measuring the fluid 
pressure in the line te the hydraulic motor. 
Other obj.ects, features and advantages of this 
invention will become apparent te che skiHed in 
the art frein the following description of the 
bodiments illustrated in the accompanying draw- 
ing, wherein: 
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Figure 1 is a side elevational view of the con- 
veyor and weighing apparatus of this invention; 
Figure 2 is an end elevational view, partly bro- 
ke away and part!y in section, of the conveying 
5 and measuring apparatus of Figure 1; 
Figure 3 is a ïragmentary, side elevatioi]al view 
of a modified ferre of the weighing apparatus of 
Figure 1; 
Figure 4 is a side elevational view of a second 
l0 embodiment of the conveying and weighing ap 
paratus of this invention 
Figure 5 is an end elevatioiual view of the con 
veying and weighing apparatus of Figure 
Figure G is a side elevational view, partly bro 
1G ken away, of a third embodiment of the convey 
ing and measuring apparatus of this invention 
Figure 7 is a vertical sectional view taken sub 
stantially on line VII--VII of Figure  looking 
in the direction indicated by the arrows and 
0 Figure S is a fragmentary, side elevational view 
of a modified ferre of the apparatus of Fig. 
As shown on the drawings: 
In the embodiment of the subject invention 
illustrated in Figures 1 and , the reference 
G ruera!  indicates a rotary conveyor wheel or 
flight nounted for rotation in a substantially 
vertical plane on a central axle 
passes through an enlar2ed bearLug portion 
of the conveyor wheel and is jouïnaled on either 
0 side of the wheel in a pillow block | secured on 
the upper surface of a frame support structure 
The conveyor wheel | comprises a web plate 
G which is secured substantially perpendiculr 
te the bearing portion t. U-shapsd annula1" 
5 t'ough 7 is secured as by welding te the curer 
marginal portion of the p!ate I. This trough 
may suitably consist of two annular side plates 
| and | enclosed by a peripheral member 
and suitably secured thereto as by welding. 
40 A plurality of shelves  | are secured as by weld- 
ing between the side plates | and  and the 
peripheral member . These shelves are slant- 
ed te provide pocketsin which material is car- 
ried upward]y as the conweyor rotates cotmter- 
G clockwise, as viewed in Figure 1. 
1Vaterial is deposited in each pocket of the 
conveyor whe]] the pocket is  at the bottera of ifs 
swing by means of a chute  which is supported 
by a bracket .$, secured te che memer of the sup 
G0 port structure |. The lower end of the chute 
extends into the open side of the co]veyor and 
over!iss the pocket of the conveyor as it passes 
therebeneath. As the loaded pocket nears the top 
of its swing, tte slope of the shelf will cause the 
GG material te slide out of the pocket into a conven- 
lent discharge chute , which may be advan- 
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3 
tageously supported by straps  depcnding from 
an overhead support structure 
The rotary conveyor of this invention is driv- 
en from a motor 27 by means of a chain 28 dis- 
posed over a sprocket 29 on the motor shaft and 
a sprocket 30 on the conv.eyor shaft. The motor 
27 is secured fo a platform 32 which is pivotally 
attached by a hinge assembly 33 to the overhead 
support structure 26. At its free end the platform 
32 is suspended ff'oto a pair of cross arms 35 and 
3, each cross arm being pivotally connected to a 
short link 37 which is pivotally secured to a rel- 
atively long link 38 extending ùpwardly in piv- 
oting relation from pins 32g at the side of the 
platform . The outer end of each of the cross 
a.rms 35 and 3 is secured by pivotable links 
and 41 to a rigid angle member 12, while the inner 
end is pivotally connected to a scale  by means 
of a link . 
The scale  may be of any standard type hav- 20 
ing an indicator hand for registering the weight. 
To put the apparatus of Figures 1 and 2 into 
operation he conveyor is rotated at constant 
speed by means of the motor 27 when there is 
no materiat in the pockets of a conveyor. Under 
these operation conditions, the dial of the scale 
is set ai zero (0) to compensate fol" the torque 
developed in rotating the empty conveyor. Then, 
while the conveyor is rotating ai a constant speed, 
10 l. P. M. for example, known weights, for 30 
example 20 pounds, are deposited in each pocket 
as if ,passes the in]et chute. Since, in the con- 
veyor fllustrated in Figure 1, there are tvelve 
(12) pockes, 240 pounds of muterial will be ele- 
vated each revolution, and, t 10 1. P. M., 2400 35 
pounds of ma.teril per minute will be conveyed. 
With the conveyor eperating under these known 
conditions, the point on the dial indicated by the 
indicting hand is marked 2400 pounds per min- 
ute. The dial can thon be calibrated at 100 40 
pound per minute increments. 
In operation, ,the greater the load in ti]e con- 
veyor, the greater wfll be the work required to 
roture if nd consequently the greater wfll be the 
pull on the chain 2 between the motor sprocket 45 
and the conveyor sprocket. The tighter the chain 
2 is pulled the more if wfll tend fo pivot the 
platform 32 downvrdly gainst the resistance of 
the scale 3. Thus any increase in torque re- 
quired ïor roting the conveyor will be recorded 50 
on the scale as an increase in quantity of mte- 
rial discharged per minute, which is ctua21y what 
caused the 1ncrease in torque. 
If is evident, of course, tht the weight of mate- 
rial actually in the wheel af ny rime can be 55 
readily regulated by controlling the supply of 
material fo the in]et chute 22. Therefore, if the 
unit weight of the materit varies, the discha.rge 
in pounds per minute my be kept substantially 
constant by either increasing or decreasing .the 60 
flow of aggregate fo the wheel. Also, if wfll be 
appreciated ti]at any variation in the weight 
material supplied te the wheel wfll be indicated 
by the scale. This ffords an advantageous ar- 
ra.ngement whereby the weight of an admixture 65 
may be ufomatically varied by a meehnism con- 
trolled from the scle according fo the varia.tions 
in file weight of materia] supplied. Thus, the 
desired predetermined percentage of admixture 
may be held constant for variations in the weight 70 
of mterial supplied. 
In Figure 3 is shown a modification of the scale 
mechanism and conveyor drive means of the con- 
veyor of Figure 1. In this modiflca.tion the cha.in 
4 leading to the conveyor shaft is driven by a 
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drive shaft 45 which may be connected through 
a universal joint Sa to any suitable power source 
which may be advantageously located at ground 
leveh The drive shaft 5 is journaled in bearings 
5 {$ on either side of the chain . The bearings 
4 are mounted on a p]atform 47 which is dis- 
posed for pivoting about a fixed support  by 
means of a hinge assembly 43. The free end of 
the platform 7 may be secured to the scale 
I0 mechan]sm in the saine manner as the plaform 
32 of Figure 1. 
This modification affords a convenient means 
for using a prime mover, such as  gasoline 
origine, hich is mounted on the ground or in 
15 another positlon where the shaft is not in line 
with the bearings mounted on the pivoting plaç- 
form. 
In Figures 4 and 5 is shown a modification o[ 
the weighing apparatus of this invention. A 
rotary conveyor 5{}, identical in constrnction ço 
that of Figure 1, is supported for rotation on an 
axle 5 which is journaled ai either side of thc 
conveyor in pfllow b]ocks 52 afiixed fo the top 
of support structures 3 and 5. A motor 5, 
preferably of the synchronous çype, is secured on 
a platTorm 55 t one side of the support struc- 
ture 54, and arranged fo drive the conveym" shaf 
through a suitable coupHng 57. An in]et chute 
59 and an ourlet chuçe {} are provided projectng 
into çhe open side of the conveyor. A wattmster 
, connected to record the pover output of ti]e 
motor 5, may be conveniently mounted on sup- 
port structure 53 adjacent the in]et chute 5. 
The conveyor illustrated in this modification 
may be conveniently calibrated as described in 
connection with the conveyor af Figure 1. Thus, 
disregarding smll losses in the motor, the wtt- 
meter will measure fhe energy used in elevating 
material in the wheel, and will record the amount 
of mteriat discharged per unit rime as the wheel 
rotates at constant speed. 
Thus, there is provided a simple apparatus for 
accurate continuous weighing of maferial dis- 
charged from a conveyor. 
In Figures 6 and , there is disclosed another 
modification of the weighing apparatus of this 
invention. A rotary conveyor 3, similar in con- 
struction fo that .of Figure 1 and having an in]et 
chute $4 and a discharge chute 5, is mounted 
for rotation on a shaft  which is journaled at 
either side of the conveyor in pillow b]ocks $7 
affixed to the top of support structures $ and 
. A hydraulic motor 7} is mounted on a plat- 
form 72 which is supported by braces 72a from 
the structure $ and the shaft 7a of the motor 
75 is connected by a coupling 7| to the conveyor 
shaft . The hydraulic motor 75 has an intake 
pipe 74 and a discharge pipe 7. Fluid under 
pressure is supplied fo the mofor 7 through the 
pipe 7 frein a pump 77 driven by a motor 75. 
The pump 77 has an intake connection . 
A pressure gauge $ is mounted in the intake 
pipe 7 to measure the.pressure of the fluid de- 
livered to the hydraulic mofor. 
In operation the pump 7 is driven at a rate 
such tt]at the hydraulic mofor and the empty 
conveyor are rotated at a constant predetermined 
speed. It is evident that fo maintain this speed 
when materia] is deposited in the pocket of tt]is 
conveyor, fluid under greater pressure wil] be 
required than whenthe conveyor is empty. Thus, 
the pressure in the intake line 7 is a true meas- 
ure of the energy expended in elevating the mate- 
rial. 
The dial of the pressure gauge  may be cali- 
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brated as previously indicated for the other em- 
bodiments of this invention. 
In Figure 7 is æhown a rotary pump suitable 
for use as a hydraulic motor. This pump com- 
prises a casing 86 having a central opening in 
which a ring gear 86 having infernal teeth 87 is 
journaled for roa'tion. A cooperating pinion gear 
$8 with external teeth 89 is eccentrically mounted 
inside the ring gear 88. The pinion gear is 
cured fo a drive shaft 7}a of the hydraulic motor 
7}. This drive shaft is, as previously seen, cou- 
pled fo the conveyor shaft 88 for driving the 
saine. The teeth of the pinion gear and of the 
ring gear are so designed that the teeth and 
tooth spaces of the meshing gears forma series 
of gradually expanding .closed chambers during 
part of a revolution and a series of gradually con- 
tracting closed chambers during another part of 
the revolution; and the ports are so. arranged that 
when the unit is operating as a pump the ex- 
panding chambers serve fo pump such fluid from 
an inlet çort .9 and the contracting chambers 
serve to expel fluid through an ourlet port 92. 
When the unit is operated as a hydraulic motor 
the fluid entering the inlet port .9| will cause 
counterclockwie rotation of the gears and of the 
axle 
In Figure 8 is disclosed a modification of the 
weighing and conveying apparatus of Figure 6. 
It will be appreciated that vibrations which are 
inherent in any rotating mechanism may cause 
slight inaccuracies in the operation of the gauge. 
In this modification the gauge 8| is mounted on 
the housing of the pump 77 which is, of course, 
secured to a solid base member 77a. Thus, the 
gauge wfll record the pressure in the discharge 
line 74 leading from the pump without being 
effected by vibraons from the machine. 
From the foregoing description itis seen that 
in this invention there is provided various 
means for accurately weighing material as it 
is being continuously moved from one work sta- 
tion fo another. Convenient means is provided 
through which the rate with which the 
terial is handled may be controlled so that the 
weight of the material conveyed may be varied 
according to the bulk of the material being 
handled. Also, the variations in weight of the 
material being handled can be conveniently used 
fo vary the weight of other materials being mixed 
therewith in order that the composition of the 
mixture may be kept uniform. 
This invention is particulariy adapted to 
handle granular material or material in bulk 
form such as sand, gravel, coal, cernent, cereal 
and the like. It is also evident that since the 
pockets of this rotary conveyor are ruade of a 
metal, such as steel, if is particularly adapted 
to handle hot materials. Thus, hot objects hav- 
ing sharp edges may be conveniently weighed 
by the apparatus of this invention without the 
danger of burning holes in the conveyor or of 
tearing the conveying surface. 
The apparatus of each embodiment of this 
invention herein disclosed may be easily and ac- 
curately installed and is simple to maintain and 
operate. 
If will, of course, be understood that various 
details of construction may be varied over a 
wide range without departing from the princi- 
ples of this invention, and if is therefore hOt the 
purpose fo limit the patent granted hereon other- 
wise than necessitated by the scope of the 
pended claires. 
We claim as out invention: 
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1. A weighing device comprising in combina- 
tion a support structure, a shaft journaled in 
said structure, a conveyor mounted for rotation 
on said shaft, a second support structure, a plat- 
5 form pivotally mounted atone end on said sec- 
ond support structure, a motor mounted on said 
platform and arranged to drive said shaft, a 
chain drive between said motor and said con- 
veyor, and a scale mechanism secured to the 
10 free end of said platform to measure the down- 
ward pull of said chain as said conveyor is ro- 
tated. 
2. A weighing device comprising in combina- 
tion, a support structure, a shaft journaled in 
15 said structure, a conveyor mounted for rotation 
on said shaft and adapted fo elevate conveyable 
material, a hydraulic motor arranged for driv- 
ing said shaft, and pressure-sensitive, weight- 
indicating means calibrated in weight units for 
2O measuring variations in the power developed by 
said hydraulic motor in rotating said conveyor 
to continuously weigh the conveyable material 
during elevation thereof. 
3. A weighing device comprising a Support 
25 structure, a shaft journaled in said structure, a 
wheel type conveyor mounted for rotation about 
said shaft in a substantially vertical plane, a 
second support structure, a platform pivotally 
mounted atone end of said second support struc- 
3O ture, a drive shaft journaled on said platform, 
a chain drive between said conveyor and said 
drive shaft, flexible means for driving said drive 
shaft and means calibrated in weight units and 
responsive to the tension of said drive chain for 
35 indicating the weight on the conveyor. 
4. In a conveyor structure, a weighing device 
to continuously weigh conveyed material com- 
prising a support structure, a shaft journalled in 
said structure, a conveyor mounted for rotation 
4O on said shaft, a hydraulic motor arranged for 
driving said shaft, a pump for delivering liquid 
under pressure to said motor and a gauge 
mounted on the pump housing on the discharge 
side of said pump and calibrated in weight units 
45 to indicate the weight on said conveyor. 
5. In a conveyor structure, an elevatable con- 
veyor flight adapted to carry a conveyor 
terial, a prime mover to elevate said flight, said 
conveyor structure having an inlet and an out- 
]et spaced above said inlet and adapted fo re- 
50 ceive the conveyable material elevated by said 
conveyor flight, energy measuring means con- 
nected fo said prime mover and actuatable as 
 function of the energy delivered by said prime 
55 mover fo said conveyor flight, and weight 
dicating means cooperating with said energy 
measuring means and responsive to variations in 
the measured energy to continuously indicate 
the quantity of conveyable material carried by 
60 said conveyor flight during elevation thereof. 
6. In a conveyor structure as deflned in claire 
5, said prime mover comprising a rotatable motor 
having a rotatable driving connection with said 
conveyor flight, said energy measuring means 
65 comprising a pivotally hinged support structure 
to carry said rotatable motor, said support 
structure arranged tobe pivotally displaceable 
in response to changing torques exerted by said 
motor and said weight measuring means coin- 
7O prising a scale having an actuating connection 
with said support structure. 
7. In a conveyor structure as deflned in claire 
5, said prime mover comprising an electric motor 
having a rotatable driving connection with said 
75 conveyor flight, said energy measuring means 



2,600,966 

comprising electric power measuring means con- 
nected to said motor to measure the electric 
power input thereto, and said weight measuring 
means comprising an indicator device actuatably 
driven by said power measuring means. 
8. OEn a conveyor structure as defined in claim 
5, said prime mover including a hydraulic engine 
having a driving connection with said conveyor 
flight, said energy measuring means compris- 
ing a pressure sensitive means to measure varia- 
tions in hydraulic pressure ai said engine and 
said weight measuring means comprising an in- 
dicator device actuatably driven by said pres- 
sure sensitive device. 
9. In a method of continuously weighing mov- 
ing material, the steps which include arranging 
variable quantifies of a conveyable material for 
transit by a conveyor flight, imparting variable 
quantities of .ïorce to the conveyor fiight to 
move variable quantities of material on said 
flight ai a substantially constant speed, produc- 
ing a measurement of the variaMons of force im- 
parted fo the conveyor fllght and continuously 
indicating in terms of weight units the quantity 
oï conveyable material carried by the conveyor 
flight in response to variations in said measure- 
ments. 
10. In a method of continuosuly weighing 
moving material as deflned in claim 9 wherein 
said force is imparted to the conveyor flight by 
operating a prime mover delivering a torque out- 
put and said measurements are produced by 
measuring variations in the torque output of the 
prime mover. 
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11. In a method of continuously weighing 
moving material as deflned in claire 9 wherein 
said force is imparted to the conveyor flight by 
operating an electric prime mover and said 
5 measurements are produced by measuring varia- 
tions in the power input fo the prime mover. 
12. In a method of continuously weighing 
moving material as defined in claire 9 wherein 
said ïorce is imparted fo the conveyor fiight by 
operating a prime mover including a hydraulic 
engine and said measurements are produced by 
measuring variations in the hy¢h'aulic pressure 
ai the hydraulic engine. 
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